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Background: Gastric ulcer perforation has not been the focus of many studies. In addition there is a need
to analyze the results of gastric perforation separately and not along with duodenal perforations, to
identify the factors inﬂuencing the outcome and to develop strategies for its management.
Materials and methods: Retrospective analysis of 54 patients presenting with gastric perforation.
Results: Mean age of the patients was 44.5 years with male preponderance. Morbidity following Closure
of the perforation, acid reduction surgery and resection was not signiﬁcantly different. Overall mortality
was 16.6% with highest mortality 24.1% following simple closure. Mortality following simple closure and
deﬁnitive surgery was not signiﬁcantly different. Univariate analysis revealed preoperative shock,
associated medical illness and surgical delay to be signiﬁcant factors for mortality whereas on multi-
variate analysis, preoperative shock was the only independent predictor of mortality. Mortality increased
with increasing Boey score but the association between the type of surgery and probability of survival
was not statistically signiﬁcant.
Conclusion: Boey risk score is useful in predicting the outcome of surgical treatment for gastric perfo-
ration. Deﬁnitive surgery is not associated with greater morbidity or mortality compared to simple
closure.
 2008 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Perforation remains a frequent and a lethal surgical complica-
tion despite the availability of effective medical treatment for
peptic ulcer.1,2 Gastric perforation though less common, is associ-
ated with greater morbidity and mortality compared to duodenal
ulcer.3 Information on gastric perforations is limited and the
recommendations for its management are not clear. The clinical
proﬁle, etiopathogenesis and the surgical options for gastric
perforation are different from duodenal perforation. Hence there is
a need for analyzing gastric perforations separately and not along
with the more common duodenal ulcer perforations, to evolve
a proper strategy for their management and to achieve better
immediate and long term results.2. Materials and methods
This is a retrospective analysis of 54 patients presenting with
gastric perforation during the last ten years, to determine factorsarath Chandra).
ciates Ltd. Published by Elsevier Ltinﬂuencing the outcome of surgical treatment. Demographic data,
medical history and operative ﬁndings and operative procedure
performed were obtained from the case records. Boey risk score
was calculated from the clinical data. The main outcome measures
were morbidity and mortality. Factors found to be signiﬁcant on
univariate analysis were subjected to multivariate analysis.
Mortality rates were analyzed in these patients who were stratiﬁed
based on Boey risk score. Chi-square test and logistic regression
were used for statistical analysis and p< 0.05 was considered
statistically signiﬁcant.
3. Results
A total of 54 patients with gastric perforation were managed
over a period of ten years. Their age ranged from 21 to 67 years with
a mean age of 44.5 years. There were only two female patients.
Past history of peptic ulcer disease was present in 79% (43 of 54)
of patients. Prepyloric ulcers constituted 61% (33 of 54) and giant
ulcers 13% (7 of 54) (Table 1). Of the factors used in calculating Boey
risk score, long standing perforation (>24 h) was the commonest
factor of Boey’s risk score and was seen in 74% of the patients while
30% of our patients presentedwith shock. Associatedmajormedical
illness was present in only16% of patients in this study.d. All rights reserved.
Table 1
Incidence of risk factors.
Risk factor Number of patients (%)
Ulcer history
Positive 43 (79)
negative 11 (21)
Alcoholism
Positive 34 (63)
negative 20 (37)
Smoking
Positive 30 (55)
negative 24 (45)
Duration of perforation
<24 h 14 (26)
>24 h 40 (74)
Site of ulcer
Prepyloric 33 (61)
Lesser curvature 14 (26)
Antrum 6 (11)
Greater curve 1 (2)
Size of ulcer
<3 cm 47 (87)
3 cm 7 (13)
Table 3
Mortality associated with different surgical procedures for gastric perforation.
Type of surgery Mortality no (%) Cause of death
Simple closure (n¼ 29) 7 (24.1) Pulmonary embolism (1)
Respiratory failure (1)
Septicemia (5)
Closureþ acid reduction
surgery (n¼ 8)
1 (12.5) Septicemia
Resection (n¼ 17) 1 (5.8) Respiratory failure
P value 0.260, (Chi square¼ 2.69).
Table 4
Distribution of risk scores and its correlation with the type of surgery and mortality
rate.
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gastric resection in 17 patients. Closure combined with acid
reduction procedure truncal vagotomy and drainage was per-
formed in 8 patients.
Morbidity rates following simple closure, closure with acid
reduction surgery and resection were 27.5, 37.5and 5.2 respectively
and this difference was not statistically signiﬁcant (Table 2).
Overall mortality rate was 16.6%, with the highest mortality in
simple closure group 24.1% (7 out of 29). Simple closure combined
with drainage had amortality rate of 20% (1 out of 5). Resectionwas
associated with 6% mortality and there were no deaths in patients
who underwent closure combined with vagotomy and drainage.
The difference in mortality rates was not statistically signiﬁcant
(p> 0.05) (Table 3).
There was no mortality in 38 patients with risk score of 1
irrespective of the type of surgery. Mortality rate in patients with
risk score of 2 and 3 was 50% and 75% respectively. Logistic
regression revealed that as the scores increased the odds of death
increased by 91% and this was statistically signiﬁcant. However the
association between the type of surgery and probability of survival
was not statistically signiﬁcant (Table 4).
In univariate analysis, preoperative shock, major medical illness
and duration of perforation had signiﬁcant inﬂuence on mortality.Table 2
Morbidity related to type of surgery.
Type of surgery Morbidity Total no. (%)
Simple closure (n¼ 29) a. Pulmonary embolism (1) 8 (27.5)
b. Septicemia (4)
c. Respiratory failure (1)
d. Wound infection (1)
ClosureþAcid reduction
procedure (n¼ 8)
a. Stomal obstruction (1) 3 (37.5)
b. Post operative anastamotic
leak with septicemia (1)
c. Gastric ﬁstula (1)
Gastric resection (n¼ 17) a. Wound infection (1) 6 ( 35.2)
b. Duodenal blow out (1)
c. Respiratory failure (4)
P value¼ 0.797 (Chi square¼ 0.45).Preoperative shock was the only signiﬁcant risk factor on Multi-
variate analysis (Table 5).4. Discussion
This study group comprised predominantly of young male
patients with previous history of peptic ulcer (79.6%) and smoking
(56%) as opposed to western studies where elderly women with
ulcerogenic drug usage were more common. Mean age of the
patients in this study was 44.5 years and there were only two
women. A changing trend of decreasing incidence in younger
patients and increasing incidence in older patients has been
observed by Bardhan et al.1
Age greater than 65 years was seen by So et al. to be associated
with high mortality in patients undergoing emergency gastric
resection for peptic perforation.4 Though this is generally consid-
ered to be due to associated co morbid conditions, high mortality
was noted among elderly patients with peptic perforation irre-
spective of co morbidity status.5 In our study however age was not
a signiﬁcant factor for mortality. Sweeney et al. observed female
gender to be an additional risk factor for Perioperative mortality.6
It is not clear from the existing literature if patients with
previous ulcer history suggesting chronicity require deﬁnitive
surgery. Seventy nine percent of patients in this study had a history
of chronicity. Jordon et al. suggest that the preoperative condition
of the patient and not the chronicity of the ulcer should determine
the type of surgery in perforated pyloroduodenal ulcers.7 Ng et al.
observed prolonged dyspepsia along with younger age and male
preponderance to be more commonly associated with Helicobacter
pylori positive ulcers compared to H. pylori negative ulcers.8
As our patientswere predominantly youngmenNSAID usagewas
not common andwas seen in only three patients. Thomsen observedType of surgery Risk score
0 1 2 3
No
of
pts
Mortality No
of
pts
Mortality No
of
pts
Mortality No
of
pts
Mortality
Simple closure
(n¼ 29)
3 0 16 0 8 5 2 2
Closureþ acid
reduction
surgery (n¼ 8)
4 0 2 0 0 0 2 1
Gastric resection
(n¼ 17)
2 0 11 0 4 1 0 0
Total 9 0 29 0 12 6 4 3
b coefﬁcient p Value
Logistic regression
Scores 0.912 0.046
Surgery 0.193 0.653
Table 5
Signiﬁcance of risk factors.
Risk factor Univariate analysis Multivariate
ansalysis
Number of patients
Survived Expired P1 P2
Age(yrs)
<45 20 2 NS NS
45 25 7
Duration of
perforation
<24 h 14 0
>24 h 31 9 0.048 NS
Alcoholism
Yes 28 6 NS NS
No 17 3
Smoking
Yes 23 7 NS NS
No 22 2
Ulcer history
Yes 36 7 N.S NS
No 9 2
Co existing medical
illness
Yes 6 4 0.049 NS
No 39 5
Preoperative shock
Yes 8 8 0.0009 0.0066
No 37 1
Reperforation
Yes 0 1 NS NS
No 45 8
Site of the ulcer
Prepyloric 27 6 NS NS
Others 18 3
Size of the ulcer
<3 cm 38 7 NS NS
>3 cm 7 2
Type of surgery
Simple closure 23 7 NS NS
Deﬁnitive
surgery
22 2
Sistla Sarath Chandra, S. Siva Kumar / International Journal of Surgery 7 (2009) 136–139138higher mortality in patients of peptic perforation who were on
NSAIDS and diabetics.9,10 He also found COPD to adversely affect the
outcome.11 Smokers constituted 55% of the patients in this study.
However smoking did not inﬂuence the outcome in this study.
Simple closure followed by H. pylori eradication is reported to
decrease the risk of ulcer recurrence in patients with duodenal
ulcer perforation, obviating the need for deﬁnitive surgery.
However some researchers doubt the role of H. pylori in perforated
peptic ulcer. It is also suggested that peptic ulcer and peptic
perforation may have a different etiology and perforation may not
be just a complication of peptic ulcer.12 Marked regional variation
in incidence of H. pylori is also known. Hence simple closure and
H. pylori eradication is applicable only in places with high inci-
dence.13 An earlier study from our institute found no association
between H. pylori infection and peptic perforation.14
Information regarding the incidence of H. pylori in patients with
gastric perforation is limited. One study showed similar incidence of
H. pylori in gastric and duodenal perforations.15 Bobrzyn´ski et al.
suggest that NSAID usage commonly associated with gastric ulcers,
causes suppression ofH. pylori.16 Simple closure followed byH. pylori
eradication is not applicable to perforated gastric ulcers according to
some authors.17In this study deﬁnitive surgery in the form of truncal vagotomy
and drainage was performed in 8 patients and gastric resection in
17 patients. The surgical procedure was decided by the operating
surgeon.
Whether deﬁnitive surgery should be performed routinely or
selectively in good risk patients, patients with recurrence or chro-
nicity, for large ulcers or for H. pylori negative ulcers is still
unresolved.
Acid reducing gastric surgery is recommended by Nivatvongs in
patients with NSAID usage and also in patients with H. pylori
infection.18 Kocer et al. suggest deﬁnitive surgery for selected
patients as deﬁnitive surgery was a signiﬁcant risk factor for
mortality in their study.19 Wysocki observed emergency gastrec-
tomy to be a safe procedure but feasible in only a small percentage
of patients.20 According to Bachev II, Gastric resection surgery is not
recommended in elderly and senile patients.21 Tsugawa et al.
recommend gastric resection because of low recurrence rates
associated with it.22
Size of the perforation is another factor which inﬂuences the
type of surgery. In our study 5 out 7 patients with perforation
greater than 3 cm were subjected to deﬁnitive surgery. However
size of the ulcer did not determine the outcome. Turner et al.
recommend gastric resection for large ulcers and prepyloric
ulcers.23 Diameter of the perforation had a signiﬁcant inﬂuence on
the outcome in elderly patients with peptic perforation in a study
by Uccheddu et al.24 The difference in the mortality rates between
perforated prepyloric ulcers and ulcers at other sites was also not
statistically signiﬁcant in our study.
In many studies on peptic perforation, gastric ulcers are grouped
with duodenal perforations while assessing the risk of morbidity
associated with deﬁnitive surgery. It is necessary to study gastric
perforations separately to assess the outcome and to recommend
strategies for their management. In this study the overall morbidity
rate was 31.4%. Morbidity rates of simple closure (27.5%), closure
with acid reduction surgery (37.5%) and gastric resection (35.2%)
were not signiﬁcantly different.
There are conﬂicting reports about the safety of emergency
gastric resection for gastric perforation. Resection surgery was
a signiﬁcant risk factor for mortality according to Noguiera.25 On
the contrary, deﬁnitive surgery was associated with lower
mortality (11.3%) compared to non-deﬁnitive surgery (22.9%) in
a study by Hodnett.26 In our study simple closure was associated
with the highest mortality of 24.1%. Acid reduction surgery
combined with closure was associated with 12.5% mortality and
gastric resection with 6% mortality, though the difference was not
statistically signiﬁcant. However Madiba et al. observed that gastric
resection was associated with a mortality of 26% compared to only
5% with patch closure.27
In the present study, co-existing medical illness, preoperative
shock and long standing perforation were found to be associated
with fatality on univariate analysis. Multivariate analysis revealed
only preoperative shock to be an independent predictor of
mortality. Chan et al. in a similar study observed progressive rise in
mortality with increasing number of these risk factors.28 Thirty one
out of 54 patients in this study presented more than 24 h after
perforation of whom 9 patients expired. There was no mortality in
patients presenting within 24 h of perforation. Delay in surgery was
responsible for higher morbidity, prolonged hospital stay and
higher mortality in another series of patients with gastro duodenal
perforations.19 Age more than 65 years, hypotension, low hemo-
globin, high pulse rate at admission, creatinine levels and ASA
grade were the risk factors which were found to have a signiﬁcant
inﬂuence on outcome by other workers.4,19,29
It is important to compare the results of deﬁnitive and non-
deﬁnitive surgery in similar risk groups to eliminate selection bias.
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scores are speciﬁc to peptic perforation. We stratiﬁed our patients
into different risk groups using the Boey score to compare the
outcome of surgery. We found that mortality rates increased as the
risk score increased. The mortality rates were 0%, 0%, 50% and 75%
with risk scores of 0, 1, 2 and 3 respectively. A similar trend was
observed in a study by Lee et al. Boey score was useful in predicting
mortality but not morbidity, whereas Apache II score predicted
both morbidity and mortality in their study. They also found Boey’s
score to be useful in predicting the chance of conversion from
laparoscopic to open repair of perforation.30
In the present series, as the Boey score increased, the odds of
death increased by 91% and it is statistically signiﬁcant (p¼ 0.046).
The difference in mortality between deﬁnitive and non-deﬁnitive
procedures in different risk groups was not statistically signiﬁcant.
In other words, the association between type of surgery and
probability of survival was statistically not signiﬁcant.
The inﬂuence of various risk factors on the outcomewas studied
by Egberts et al. and they observed that surgical procedure had no
inﬂuence on the outcomewhenmatched for POSSUM-phys score in
patients with complicated peptic ulcer disease.31 The Hacetteppe
score, which utilizes coexisting medical illness, acute renal failure,
leucocytosis and male sex, was found to have a high predictive
value by Altaca et al. They compared it with Mannheim Peritonitis
Index in patients with peptic perforation.32 As mentioned earlier,
many of these studies were on peptic perforation in general and did
not assess outcome of gastric perforation separately.
Inconclusion,wefoundBoey’sscoreuseful inpredictingtheoutcomein
patients with gastric perforation. Deﬁnitive surgery in the form of gastric
resection or acid reduction surgery is safe and is not associated with any
increased morbidity or mortality. Deﬁnitive surgery still has an important
role in the management of gastric perforation, in the absence of any
concreteevidenceof its causationbyH.pylori.Theoutcomeofpatientswith
gastric perforationdependson their preoperative condition andnoton the
type of surgery.
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